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DECLARATION UNDER 37 C.F.R. S 1.131 

We, Hisayoshi Ohba and Jun Watanabe, the joint inventors in United States patent 
application serial number 1 0/606,951 , hereby declare as follows: 

1 . That prior to June 7, 2002, we conceived the invention identified by the specification, 
drawings, and claims of the above-identified patent application, in Japan, a World Trade 
Organization (WTO) country. Evidence of the aforestated conception is attached hereto as 
Exhibit A, with English translation. 

2 That prior to June 7, 2002, assignee Fujitsu, Limited, submitted evidence of said 
conception to a law firm by the name of Hattori & Associates, to allow Japanese application 
serial number 2002-196865 (the parent application of the subject application) to be drafted, as 
evidenced by the "History of Application," with English translation, attached hereto as Exhibit B 
and as further evidenced by Exhibit C, correspondence establishing that a copy of the Japanese 
parent application was forwarded to said assignee on May 31 , 2002. 

3. That after said parent application was forwarded to said assignee, said parent 
application was reviewed by the inventors. 

4. That on July 5, 2002, a specification, a set of claims, drawings, and an Abstract of the 
above-identified Japanese parent application was filed with the Japanese Patent Office. 



5. That on June 27, 2003, the subject patent application was filed in the United States 
Patent and Trademark Office. 



6. Specific dates redacted from Exhibits A and B are prior to May 31 , 2002. 

Declarants further declare that the above statements were made with knowledge that willful false 
statements and the like are punishable by fine and/or imprisonment or both, under Section1001 
of Title 1 8 of the United States Code, and any such willful false statement may jeopardize the 
validity of this application or any patent resulting therefrom. 
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SPECIFICATION FOR INVENTION 



Electronic device) 1 system) 2 Development) CTpj) Ohba, Watanabe 
[TITLE] 

GENERATION OF DUMMY ON SEMOCONDUCTOR CHIP 
[SUMMARY] 

This invention relates to a technique to insert dummy 
patterns in order to prevent variation of pattern width in an 
etching process and variation of height that is caused by 
dishing in a CMP process, due to the densities (density 
difference) of LSI Layout patterns. 

Dummy generation is performed by dividing a Chip Area and 
then changing the sizes and arrangement of dummy patterns in 
each divided AREA until desired pattern density is obtained, 
resulting in performing optimization. 

[PRIOR ART AND PROBLEM] 

Conventionally, dummy patterns of the same size are 
uniformly generated on an entire chip. Therefore, the chip has 
non-uniform density even if the chip' s pattern density is wholly 
acceptable, (non-uniform density) 

Non-uniform pattern density causes variations in a 
manufacturing process. For example, variation of pattern 
width in an etching process and variation of height due to 
Dishing in a CMP process occur. Therefore, techniques that do 
not perform optimization of density do not bring out sufficient 
dummy effects . 

On the other hand, a technique that performs optimization 
has also been proposed. This technique only changes the shapes 
of uniformly generated dummies, that is, generates polygon 



dummy patterns, resulting in increase in data amount and 
processing time for CAD. 

[Means ] 

In order to prevent non-uniform pattern density, this 
invention intends to equalize density on the entire chip by 
performing optimization in which a Chip Area is divided and the 
sizes and arrangement of dummy patterns are changed based on 
a judgment for desired density by using a threshold until 
desired pattern density is obtained. 

[Claims] 

1 . A method for generating a dummy characterized by dividing 
a CHIP and generating suitable dummy patterns in each divided 
AREA in a mask layer that requires dummy patterns . 
2 . A method for generating a dummy including a process to 
calculate pattern density in each divided area of claim 1 . 

3. Claim 2 is characterized by calculation of density 
including dummy patterns . 

4 . Claim 1 is characterized by using the final pattern 
density on the entire chip as a threshold. 

5. Claim 1 is characterized by using the final pattern 
density of the divided AREA as a threshold. 

6 . Pattern density is judged in each AREA by using a pattern 
density threshold. 

7 . Generation of a dummy is characterized by including 
optimization of pattern density that is performed based on the 
judgment using a threshold of claim 6. 

8. The optimization of pattern density is characterized by 
including a process to inhibit change of capacitance. 

9. The judgment using a threshold in each AREA is performed 
by shifting by an integral multiple size in X or Y direction. 



10 . When pattern density is not satisfied in an AREA, the AREA 
is expanded or narrowed by an integral multiple and then is 
judged. 

[Effects] 

Since desired density can be obtained in divided AREAs , 
uniform pattern density can be obtained in an entire chip. As 
a result, variation due to non -uniform pattern in the chip can 
be prevented in manufacturing. 



< Prior Art> 

Method for generating dummies 
On entire chip 



Dummy is not generated in an area 
that does not satisfy design criteria 




CHIP Pattern Dummy 

Density is not uniform in an arbitrary area. 

<Embodiment> 

<1> Divide Chip <2> Generate dummies in each 

divided area 

<Divide Chip> 

<Chip divided area> 



Fig. 1 LSI Chip Fig. 2 Divided area 

<3> Method for division - 1 

1. Arbitrary specification 

2. The greatest common factor of ChipSize (X-Y direction) 

3. Specification of high density area 

(1) Pitch size of Pad part 

(2) The greatest common factor of macro data part (for example, 
SRAM) 



4. High density area in Chip after generation of standard dummy 
pattern 



Method for division - 2 

Division is performed by doubling and shifting divided area 



Direction for 
•sifting 



Distance for di vision :L 



Distance for shif t,S^^ t±on for shiftin 9 



Fig. 3 Method for division 



<4> Additional functions 
<Density specif ication> 

Pattern density can be specified 

External user input 

CAD internal processing (density in high density area in Chip 
is a basis) 



<AREA specification for dummy generation> 

Dummy can be generated with taking cross-talk into consideration 
AREA specification for non-generation 

Only generation of dummies of standard size (size cannot be 
changed) 

<5> Dummy pattern size 

Generation of dummy is repeated with changing dummy size in divided 
area until desired density is obtained. 



® Change of size on the same grid 
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<3> 



<1> <2> 
<1> Target density 
Standard size 
<2> ® Large size 
<3> Beta dummy 

CD Beta dummy is generated by performing shifting when large size 
does not meet process criteria and desired density is not obtained. 



31: (2) Dummy thinning 
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<1> <2> 
<1> Target density 
Standard size 
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<2> Thinning 1 
<3> Thinning 2 

Density is suppressed by thinning dummy patterns when pattern density 
is a threshold or over. 



32: (D Dummy generation Pitch 
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<2> 



<3> 



<1> Target density 
Standard size 
<2> Change of Pitch 1 
<3> Change of Pitch 2 



Fig. 4 Dummy size 



<6> Example of dummy generation 1 
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Distance for division: L2 



Distance for 



Division: LI 




"Specified Area for generation 
Non-generation of dummy or 
Only standard dummy pattern 
(size cannot be changed) 
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Distance for division: L2 



Fig. 6 Example of dummy generation (non-generation AREA) 
<7> Example of dummy generation 2 

Even if a divided AREA is a lack of density, the AREA with the lack 
of density is determined as being O.K when upper, lower, left and 
right AREAs satisfy the density. 



Distance 
for : . ; 
division: LI * 




Distance for division :L2 




AREA with unsatisfied density 
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<8> FLOW OF DUMMY GENERATION 



DUMMY RULE 



LAYOUT DATA 



DIVIDE CHIP 



J 

PROCESS TO GENERATE DUMMY 
PATTERN (EVERY DIVIDED AREA) 




CHANGE 
DUMMY SIZE 



END OF DUMMY 
GENERATION 



Fig. 7 Flow of dummy generation 
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